3.6 Introduction to trigonometry 
Figure 3.8 shows two triangles whose angles are the same but the 
lengths of whose sides vary. In order that the angles remain the same 


the lengths of the corresponding sides must vary in the same ratio as 
shown. 
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Fig.3.8 Similar triangles 


It can be seen, therefore, that the size of the acute angles in any 
right-angled triangle can be stated as the ratio of any two of the sides. 
Figure 3.9 shows a right-angled triangle and shows how the sides of 
the triangle are named. 
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Fig. 3.9 The sides of the right-angled triangle 


Theratios of these sides for a given angle are given special names 
as shown in Fig. 3.10. They are called the trigonometrical ratios. 
To keep things simple only the right-angled triangle will be considered 
in this chapter, and for most workshop purposes this is sufficient. At 
a more advanced level, trigonometry can be applied to any sort of 
triangle and angles of any magnitude. 
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Fig.3.10 The trigonometrical ratios 


3.7 Trigonometrical tables 


These are used to evaluate problems involving the sides and angles of 
triangles (trigonometry). Tables of natural tangents, natural sines, 
and natural cosines are included at the end of this book. Trigo- 
nometrical tables are used in a similar manner to the tables of 
logarithms introduced in Basic Engineering. Figures 3.11 to 3.13 
inclusive show how the tables should be read. Figures 3.14 to 3.16 
give examples involving the use of trigonometry. 
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Tan 14'39' = 0-2605 + 0-0009 = 0-2614 


Enter the tables on line 14* 

Follow the line to the column headed 36 ' and note the number group (0:2605) 
. Follow the line to the mean difference column 3' and note the number group (0-0009) 
. Add (2) and (3). Tan 14°39’ = 0-2605 + 0-0009 = 0-2614 


Examples: 

Tan  10' 0' = 01763 01944 = 11 O' 
Tan  12'18' 0-2180 0-1817 10'18' 
Tan  12'20' 0-2186 0-2220 12'25' 
Tan 137 5 = 02324 I' 02312 = 13° 1 
Notes: 


1. Since the number groups read from the table are ratios they have no units 
2. Tan ! means: ‘the tangent whose angle is 


Fig. 3.11 Reading tables of natural tangents 


Natural sines 


mean differences 


Sin 34'17' = 0-5621 + 0-0012 = 0:5633 


Enter the tables on line 34° 

Follow the line to the column headed 12' and note the number group (0:5621) 

Follow the line to the mean difference column 5' and note the number group (0:0012) 
Add (2) and (3). Sin 34°17'= 0:5621 + 0:0012 = 0:5633 


Examples: 

Sin 30 0’ 0-5000 Sin"! 0-5150 

Sin 31 30' = 0:5225 Sin’ 05388 

Sin 3245 0-5409 Sin-! 0:5558 33'46' 
Sin 33° 1 = 0-5448 Sin" 0-5594 = 34 v 
Notes: 


1. Since the number groups read from the table are ratios they have no units 
2. Sin”! means: ‘the sine whose angle is 


Fig.3.12 Reading tables of natural sines 


Natural cosines 
Numbers in difference columns to be subtracted, mot added. 
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Cos 49°34’ = 0-6494 — 0-0009 = 0:6485 


Enter the tables on line 49° 

Follow the line to the column headed 30° and note the number group (0-6494) 

Follow the line to the mean difference column 4' and note the number group(0-0009) 
SUBTRACT (3) from (2).Cos 49'34' — 0:6494 — 0:0009 = 0-6485 


Examples: 

Cos  46' 0' = 0:6947 | 0:6820 = 47° 0’ 
Cos  45'24 = 0-7022 |. 06934 = 46° 6 
Cos  48&47T' = 0-6589 |. 0-6780 4717 
Cos 47° 2' = 06816 ; 0-6680 = 48° 5 


Notes: 
1. Since the number groups read from the tables are ratios they have no units 
2. Cos-! means: ‘the cosine whose angle is 


Fig.3.13 Reading tables of natural cosines 
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(Dimensions in millimetres) 


Fig 3.14 Use of trigonometry - tangents 
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50 sin 36 36' 


50 x 0:8878 
44-29mm 


Calculate the checking 


dimension x opposite — 


hypotenuse - 


doi = sin 35 


= sin 35 


2888 = 0-5736 
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(Dimensions in millimetres) 


Fig 3.15 Use of trigonometry - sines 
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cos 50 12’ 

50 cos 50 12 
= 50 x 06401 
= 32:005mm 
Calculate the checking 


dimensions x adjacent _ 
hypotenuse ^ x 


= cos 24 30' 


(230-38). cos 24 30' 


(Dimensions in millimetres) 


Fig 3.16 Use of trigonometry - cosines 


Natural sines 


m Mean 
$ Differences 
È 123/45 
0 3 6 9/12 15 
1 3 6 9/1215 
2 3 6 9/1215 
3 3 6 9|1215 
4 3 6 911215 
5 3 6 9/12 14 
6 3 6 9/12 14 
1 3 6 911214 
8 3 6 9/1214 
9 3 6 9/12 14 
10 3 6 9/12 14 
1 3 6 9/1114 
12 3 6 9/11 14 
13 3 6 8/11 14 
14 3 6 8/1114 
15 3 6 8|11 14 
16 3 6 8|1114 
17 3 6 8/11 14 
18 3 6 8/1114 
19 3.5 8/1114 
20 3 5 8/11 14 
21 3 5 8|1114 
22 3 5 8/1114 
23 3 5 8/1114 
24 3.5 811113 
25 3.5 8/1113 
26 3 5 8/10 13 
27 3 5 8/1013 
28 3 5 8/10 13 
29 3 5 8/1013 
30 3 5 8/1013 
31 2 5 7/10 12 
32 2 5 7/10 12 
33 2 5 7/1012 
34 2 5 7/10 12 
35 2 5 711012 
36 25 7/912 
37 25 71912 
38 25 7/911 
39 247) 911 
40 247/911 
41 247/911 
42 246,91 
43 246) 811 
44 2 4 6; 810 


Natural sines 
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Natural cosines 


Numbers in difference columns to be subtracted, not added 
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Natural cosines 
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Natural tangents 


3 Mean Differences 

? 

È 12 3 45 
0 3 6 9/12 15 
1 3 6 9|12 15 
2 3 6 91/12 15 
3 3 6 9/12 15 
4 3 6 9/12 15 
5 3 6 9412 15 
6 ¿€ 6 9,12 15 
7 3 6 9/12 15 
8 3 6 9/12 15 
9 3 6 9/12 15 
10 3 6 9]|12 15 
11 3 6 9/12 15 
12 3 6 9]|12 15 
13 3 6 9]|12 15 
14 3 6 9]|12 16 
15 3 6 91/13 16 
16 3 6 9/13 16 
17 3 6 10 |13 16 
18 3 6 10.13 16 
19 3 7 10} 13 16 
20 3 7 10/13 17 
21 3 7 10 | 13 17 
22 3 7 10|14 17 
23 3 7 10! 14 17 
24 4 7 11/14 18 
25 4 7 11/14 18 
26 4 7 11|15 18 
27 4 7 11 |15 18 
28 4 8 11/15 19 
29 4 8 12 |15 19 
30 4 8 12 |16 20 
31 4 8 12 |16 20 
32 4 8 12 |16 20 
33 4 8 13/17 21 
34 4 913117 21 
35 4 9 13 |18 22 
36 5 9 14118 23 
37 5 9 14,18 23 
38 5 9 14 |19 24 
39 5 10 15 |20 24 
40 5 10 15 | 20 25 
4 5 10 16 |21 26 
42 5 11 16,21 27 
43 6 1 17 | 22 28 
44 6 11 17123 29 


Natural tangents 


Mean Differences 
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6 12 18; 24 30 
6 12 18| 25 31 
6 13 19| 25 32 
7 13 20; 27 33 
7 14 21| 28 34 
7 14 22, 29 36 
8 15 23 30 38 
8 16 24 | 31 39 
8 16 25, 33 41 
9 17 26| 34 43 


j2-0323 2 15 29 44 | 58 73 
1251 16 31 47 63 78 


2251 17 34 51| 68 85 
3332 18 37 55| 73 92 
4504 20 40 60| 79 99 
5782 22 43 65 | 87 108 
7179 24 47 71) 95 119 


8716 26 52 78 |104 131 
3:0415,3- 29 58 87 |116 145 
2305 32 64 96 |129 161 
4420 36 72 108 |144 180 
6806 41 81 122 |163 204 


9520 46 93 139 | 186 232 
2635 53 107 160 |213 267 
6252 
5-0504/5- Mean differences cease 
5026 | 5578 to be sufficiently 


accurate 
6:1066/6-1742 6- 


9158 
9-2052|9- 
10-99 


13-62 
17-89 
26:03 
47-74 
286-5 


